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Abstract   
ThispapercomparessomeexistingQAevaluationmetIうcsfromtheviewpointofreliabilityandusefu1ness，uSing  
theNTCIR－4QAC2JapaneseQAtasksandouradaptationsofBuckleyIVborheesandⅦorhees侶uckleyreliability  
measurementmethods．Ourmain頁ndingsare‥（1）The什actionofquestionswithacomctanswerwithinTbp5  
（NQcorrect5）andthatwithacorrectansweratRankl（NQcorrectl）arenotasstabIeasReciprocalRankbasedon  
rankedlistscontainingupto甫veanswers．（2）Q－meaSure，Whichcanhandlernultiplecorrectanswersandanswer  
COrreCtneSSlevels，isasreliableandusefulasReciprocalRank，PrOVidedthatamiLdgainvalueasslgnmentisused．  
Emphasisinganswercorrectnesslevelstendstohurtstability，Whi］ehandlingmultiplecorrectanswersimprovesit．  
1Introduction  setofQAC2Subtasklresults．叩托cannotcomputeQ－   
rneasurefbrallofthefbrmalmns，becauseonlytheRR  
Values，nOttheactualsystemoutput別es，areaVailable  
tous．）Section5brie月ydiscussesthereliabilityanduse－  
fulnessofF－meaSurefbrcomparlngtherunSSubmitted  
toQAC2Subtask2．Final）y，Section7concludesthis  
PaPer・  
＝ 2 Algorithms伽rMeasunngReliability  
Thissectiondescdbesouradaptationoftwoexisting  
methodsfbrstudyingthereliabilityoftestco11ections  
andeffectivenessmetrics．The6rstmethod，PrOpOSed  
byBuckleyandlわorhees［］】，COmPuteStheminority  
mteandtheprpportionげties，giverlaneffbctiveness  
metricM，ateStCOllection，andasetofrunssubmitted  
toaparticulartaskde爺nedbythecollection．Thesec－  
Ondmethod，PrOPOSedbyⅥ氾rheesandBuckley［12】，  
derivestheminimumperfbrmancedi触rence（measured  
byM）requiredinordertoconcludethatSystemxis  
betterthanSystemywithagivencoqWerh：eLeveL，given  
atestco］1ectionandasetofrunS．仲Oththeminorityrate  
andtheswapratewereoriginallyca11edthe“errorrate”．）   
ユ．1MinorityRate／ProportionofTies  
FiTSt，Wedescribethemethodfbrcomputingthemi－  
nontyrateandtheproportionofties．LetSdenotea  
SetOfsystems（i．e．runS）submittedtoaparticulartask，  
andletxandydenoteapairofsystems伽mS・Let  
Qdenotetheentiresetofquesdons（OrtOPics）usedin  
thetask，andletcdenoteaconstant．LetM（Qi，∬）de－  
notethevalueofmetricMfbrSystemxaveragedover  
atopicsetQi（⊂Q）．Then，uSingthealgorithmshowrL  
inFigurel，theminorityrateandtheproportionofties  
OfM，givenaルIZinessvaLuef，Canbecomputedas：  
QuestionAnswering（QA）hasreceiv da］o ofatten－  
tioninrecentyears，butresearchersaresti）］explonng  
howbesttoevaluateQA．Factoid，listanddefinitional  
questibnswereincludedinaslngletaskattheTR£C  
2003track，butdifftrentmetrics wereusedfbrdi能r－  
entquestionstypes：thefractionofcorrectresponses  
WaS uSed fbrthe factoidquestions（as systems were  
requiredtoretumasing］eanswerfbreach question），  
Whi］eirzstance－basedandnugget－basedvadationsofF－  
measurewereusedfbrthelistquestionsandde甫nitional  
questions，reSPeCtively［13］．AttheNTCIRJapanese  
QAtasks（QACland2），ReciprocalRank（RR）was  
usedfbrevaluatlngranked）istscontalnlnguPtO甫veex－  
actanswersinSubtaskl（factoid），Whileinstance，based  
F－meaSureWaSuSedfbrevaluatlngSeLsofexactanswers  
inSubtasks2（list）and3（COnteXt）【3］．   
ThispaperdiscussesthereliabilityofsomeexIStlng  
QAmetricsbasedontheQAC2tasksettings・Inpar－  
ticular；WefbcusonSubtasklwheresystemswerere－  
quiredtoretumrankedlistsofexactanswers，andex－  
amineRR，thefraction（Ornumber）ofquestionswith  
acorrect answerwithinTbp5（1）oftheanswerlist  
（NQcorrect5and NQcorrectl），and recently－PrOPOSed  
Q－meaSure［7，8，9］．Inordertocomparethe eliability  
andusefulnessoftheseQAmetrics，Weadoptmethods  
proposedbyBuckJeyandVborhees【＝andⅥ）Orh es  
andBuckley［12］．Inaddition，WeeX mi eF－rneaSure  
fbrQAC2Subtask2usingthesarnemethod ・   
Theremainderofthispaperisorganisedasfbllows・  
Section2describes ouradaptations ofthereliability  
measurement methods．Section3discusses the r lia－  
bilityandusefulnessofRR，NQcorTeCt5andNQcoT－  
rectlbasedonthefbrmalrunTeSultsatQAC2Subtaskl．  
Section4compaTeSthereliab l tyandus 且IlnessofQ－  
measurewiththeabove“0用cial”metrics，uSlngOurOWn  
ー59－   
fbreachpairofrunSニご，y∈S   
fbreachtdalfromlto1000  
Select吼⊂QandQ；⊂Qs・t・  
Q慮nQ；＝＝¢andtQ五l＝＝旧；lニ＝C；  
d凡才（吼）＝〟（ェ，Ql）－〟（裾吼）；  
d〟（Q；）＝〟（∬，Q；）一財（y，Q；）；  
CO肌£eγ（βJ〃（d〟（吼）））＋＋；   
if（（d〟（吼）＊d財（Q；）＜0）or  
（d〃（仇）＝＝Oandd〟（Q；）≠0）or  
（d〟（仇）≠Oandd〟（Q；）＝＝0））  
βひ叩＿Cα払m豪打（βエⅣ（d〟（吼）））＋＋；  
fbreachbinb   
£び叩＿rα托（む）＝βび叩＿COl爪£er（わ）／collmteγ（わ）；  
fbreachpairofrunSX，y∈S   
fbreachtrial什omltolOOO  
selectQi⊂Qatrandoms．t．将il＝＝C；  
mα叩れ＝J＊maX（〟（ヱ，Qi），財（裾吼））；   
if（l財（ご，Qf）－〟（裾吼）t＜mαγgれ）  
βQ〟（諾，y）＋＋  
elseif（凡才（∬，Qi）＞財（y，Q壷））  
Cnォ（ご，y）＋＋  
else  
Cnォ（y，ご）＋＋；  
Figurel・The algorithm for computing  
β¢財（ェ，y），Cれォ（ェ，y）and（プ‰（肌エ）・  
Figure2．TheaJgorithmforcomputingthe  
SWaPrateS．  
爪オれor豆毎月α土e几オ＝  
∑。，γぴmin（C㍑（£，  y），G了厄（肌エ））  
∑∬，昨β（Gnォ（ェ，y）＋C了厄（肌諾）＋βQ〟（ご，y））  
Propr由β〟＝  
∑ェ，yび粥財（諾，y）  
Moreover，itispossib］etodiscussthepracticaluseful－  
nessofmetricsbasedonthismethod，  
Letddenoteaperfbrmancedi能rencebetweentwo  
SyStemS・Thesecondmethodbeginsbyde爺ning21peTl  
jbrmanced脾rmcebins，Wheretheかstbinrepresents  
perfbrmancedifferencessuchthatO≦d＜0．01，the  
SeCOndbinrepresentsthosesuchthatO．01≦d＜0．02，  
andsoon，andthelastbinrepresentsthosesuchthat  
O・20≦d・LetBIN（d）denoteamappingfromadif－  
ftrencedtooneofthe21binswhereitbelongs．Tbe  
algorithmshowninFigure2calculatesaswqpnztefbr  
eachbin［12】．Ourtestisstricterthantheodginalone  
byⅥ）OrheesandBuckley，lnthatour“swap”includes  
CaSeSinwhjchoneofdM（Qi）anddM（Q；）iszero・This  
isbecauseVborheesandBuckley’songlnaltest，Which  
incrementstheswapcounteronlywhenoneofthedifJ  
ftrencesispositiveandtheotherisnegative，tendsto  
underratetheswapratesfbrnear－ZerObinsasthedif－  
ferencesareactuaHyquiteoftenzero．（Wehavever浦ed  
thatthismodificationg）VeSgraPhsthatlookmorestab］e，  
butdonota触ctourconclusions．）  
BecauseQlandQ；mustbedi毎Oint，theycanonlybe  
uptohalfthesizeoftheoriginaltopicsetQ．（Ⅵ〉Orhees  
andBuckleyhaveusedextt甲Ola（ionfbrlargertopicset  
Sizes，butwesticktothestatisticsactuaLけmeasuredin  
OurStudy，aSOurO句ectiveistocomparethere］iability  
Ofdifftrentmetdcsunderthesameconditions．）Givena  
COn汽denceIevel（e・g・95％），WeCanPlottheswaprate  
（i．e．1minusthecon再dencelevel）againsttheperfbト  
mance di触rencebins，SOthatthemininumdifference  
requiredtoreach aconc］usion aboutsystemcompar－  
isonscanbeobtained【12，13，14，15］．  
（り  
∑。，y∈g（Gnォ（霊，y）＋Cn拍，エ）＋ガQ〟（ご，y））‾  
（2）   
Theminorityrateis an estirnateofthechance of  
reachingawrongconc）usionaboutapairofrunSuSlnga  
glVenmetric，WhiletheproportlOnOft esre触ctsitsdis－  
CriminationpowerlThus，fbr go dper正汀mandemet－  
ric，bothofthesevaluesshouldbesma11．However；什om  
thealgorithm，itisclearthatGTM（x，y）＋G7Lt（y，3T）＋  
EQM（E，y）＝1000fbreachrunPaiTlandthatalarger  
fuzzinessvalueyie）dslargerEQM（x，y）values， 
． 
1tyrate．Thatis，thereisatrade－0ffbetwee thesetwo  
Statistics．Buck］eyandⅥ）Orhees［l］haveuseda爺xed  
fuzzinessva）ue（f＝0．05），butasthismayimplydiト  
ftrenttrade－Off岳fbrdiffbrentmetdcs，WePref rtovary  
the伽zzinessva）ue（f＝0．01，0．02，…，0．10）anddraw  
mEfWrity－rate／pTPPOrtion－qFtiescurv sfbrcomparing  
thestabilityofdifferentmetrics．   
ヱ．2 SwapRate／Per払manceDit恥代nCeS  
Theminonty rate method descdbed above star s  
by deciding on the fuzziness valu （i．e．how much  
relative difftrence shou】dbe regarded as n gligib］e），  
aJtd then establishes a relationship between the mi－  
nontyrate andthe propoTtionofties，aSSumEng that  
min（GTk（x，y），G7L4（y，X））rfeSentSerrOrS・The  
SeCOndmethodmaybemoreintultlVeandpractical，aSit  
StartSbysettingthecon甫dencelevelofaco lusion and  
thendirectlymeasurestheabso】 tedi能rencerequired  
toreachtheconclusion，uSingd吋OinTpalrSOftop）CSetS．  
ー60靡   
thesameconditions．   
Figure4showstheminority－rate／proportion－Of－ties  
CurVeSfbrRR，NQcorrect5andNQcorrectlwhenc＝  
97．Thehorizonta11ineindicateswhentheminontyrate  
isl％・Theseresultssuggestthat，nOtSurPnSlngly，RR  
ismorestablethanNQcorrect5，Whichintumismore  
StablethanNQcorrectl．   
Figures5and6plottheswapratesagalnttheperfbr－  
mancedifftrencebinswhenc＝97andc＝50，reSpeC－  
tive］y・Thehorizontallineindicateswhentheswaprate  
is5％（i・e．95％confidenceIevel）．Again，RRappearStO  
bemorestablethantheothertwo．   
ThblelsummarisesFigures5and6什omapractical  
PO］ntOfview：Forexample，ifyouareuslngRRwith  
Only97questionstocomparetheQAC2Subtasklfoト  
malrunS，yOuShouldlookfbraperfbrTnanCedi触rence  
OfatleastO・12inordertoconcludethatSystem3；is  
betterthanSystemywith95％col沌dence．Asthemax－  
imumMRRobservedamongthe50，000values（1000  
trialsfbr25systems，eaChwith2di！jointtopicsets）is  
O．7156，thistranslatestoarelativedi触renceofatleast  
17％．Ofthe300，000comparisons（1000trhlsfbr300  
SyStemPairs），59．8％actuallyhavethisdiffbrence．Thus，  
thelastco）umnofthistablerepresentsthediscrimina－  
tionpower，OruS弓舟Lnessofametric．Itcanbeobserved  
that，fordiscriminatingthesystemssubmittedtoQAC2  
Subtaskl，uSingNQcorrect5insteadofRRmaysuf－  
6ce・Thissuggeststhatmostofthedi触rencesamong  
thesubmittedsystemsarise什omwhethertheymanaged  
toincludeacorTeCtanSWerSOmeWhereinthelist，rather  
thanwhe7Yinthelistthecorrectanswerwas．   
ThetablealsoshowsthatNQcorrectl（i．e．looking  
atthe爺rstresponseonly）islessuseful．Onewayto  
improvethesituationwithNQcorrectlistouseavery  
largetopicset（e．g．hundredsofquestions），aStheTREC  
2003QAtrackdidwithfhctoidquestions【13］．   
Tbsumup，RRismorestablethanNQcorrect5and  
NQcoTTeCtl，althoughNQcorTeCt5maysu用cefbrdis－  
CriminatingthesystemssubmittedtoQAC2Subtaskl．   
4 QAC2SubtasklASKMiRurlS：Q・   
measu陀andReciprocalRank  
Section3usedthefbrma）runSreSultsatQAC2Sub－  
tasklto verify thatRRis more reliable than NQ－  
COrreCtland NQcorrect5．This sectionexarnines Q－  
measure［7，8，9］usingsimilarmethods，butuseourown  
SetOfrunSgeneratedfbrQAC2Subtaskl，becauseonly  
theRRva）uesareavailablefbrthefbrmalrunssubmitted  
toQAC2Subtaskl，andwecannotcalculateQ－meaSure  
Values fbr allofthe submitted runs．As ourrunSare  
generatedusingasingLesystem（thoughwithsubstan－  
tiallydi恥rentparametersettings），theabsolutevalues  
（e・g・theminorityrateandtheswaprate）obtainedhere  
maybeoflittlevalue．NotealsothatSection3used25  
runS，WhilehereweuseonlylOrunS，Whichinevitabty  
?????】??????
○  ら  l0  1ら  加  25  
■y鵬■†れ   
Figure3．QAC2Subtasklforma ru p r－  
formances（MeanReciproca＝ねnk）．  
3 QAC2SubtasklFormalRun ：Rccip o－  
CalRank  
ThissectionexaminestheresultsofNTCIR－4QAC2  
Subtaskl【3】，Wheresystemsreturnedarankedlistcon－  
taln）ng uPtO頁ve exact answers fbreach ofthe195  
fbrmalrunqueStions．Ouranalysesherearebasedon  
theRRvaluesofthe25systemssubmittedtothistask，  
WhichwereincludedintheCD－ROMdistributedatthe  
NTCIR－4Workshop．RRisde伽edasl／r／，Wherer’is  
therankofthe6rstcorrectresponsewithintheanswer  
list，OrZerOiftheanswerIistdoesnotcontainacorrect  
answeratall．Thus，RRiseitherl，1／2，1／3，1／4，1／5or  
O．   
Figure3showstheMeanRR（MRR）valuesfbrthe  
25fbrmalruns．IntermsofRRwi hth SignTbst，68％  
Ofthe25＊24／2＝300runpairsaresignihcan lydif托ト  
entatα＝0．01，andanadditional7％ar Slgn摘can ly  
di仔b陀ntatαニ0．05．   
TheQAC20rganisershaveconsideredtheFraction  
（OrNumber）ofQuestionswithacorrectansw rwithin  
Tbp5（1）（NQcorrect5andNQcorrectl）asalternative  
metdcs［3］．Thesemetricsaremere］ycoar erductlons  
OfRR：NQcorrect5islifRR＞OandOotherwise；  
NQcorrectlislifRR＝1andOotherwise．Thus，We  
CandedveNQcorrect5andNQcorrectlvaluesfromthe  
RRvaluesincludedintheNTCIR－4CD－ROM．Itisself－  
evidentthatNQcorrect5andNQcorTeCtlarehighlycor－  
relatedwithRR．   
Asthereare195questions，up OC＝97quest ons 
Canbeusedfbrtheswapratemeasurementdescribedi   
Section2．2．Wttherefbretriedc＝97andc＝50with  
boththeswaprateandtheminontyrat measuremen ・  
Tbus，thequestionsweaddresshereis：“Whenus ngaP－  
PrOXimatelylOO（50）questionsfbrcompadngsystems  
SubmittedtoQAC2Subtaskl，howreliableanduseful  
areRR，NQcorrect5andNQcorrectl？”Notethattheab－  
SOlutevaluesintheresultsreportedbelowaredependent  
onthetestcollectionandthesetofruns．Whatwea e  
interestedhereishowdifftrentQAmetricscompareto  
OneanOtherintermsofreliabilityandusefulnessund r  
ー61－   
1向blel．Thesensitivityofmetricsat95％confidence耳eve＝orQAC2Subtasklforma＝・unS．  
metnC   absotu【edi仔   maxperねmance   relativediff  ♯comparisons（OutOf300，000）  
required  among50，000values   required   with required diff 
（a）c＝97   
RR   0．12   0．7156  17％   59．8％   
Nqco汀eCt5   0．14   0．8454  17％   59．2％   
Nqco汀eCtl   0．14   0．6289  22％   49．1％  
＝50   
RR   0，17   0．8006  21％   46．】勿   
NQco汀eCt5   0．20   0．9200  22％   46．0％   
NQco汀eCtl   0．20   0．7600  26％   34．1％   
??????
???????
8  
????????
???????
20  25  め  †5  
卿Olt聯（％1  
5  10  
Figure4．Minorityrate／proportionofties  
forQAC2Subtasklformatruns（c＝97）．  
ODS  01  
叩血椚ⅦrI亡やd伽●lIOO加l  
OIS  
Figure5．Swap ratesIperformance dif・  
ferences for QAC2Subtasklformalruns  
（c＝97）．  
makestheresultslessstab）e．Nevertheless，thisexpeト  
imentalsettlngShouldsu用cefbrcompanng di恥rent  
metricsfromtheviewpolntOfreliabilityandusefu1ness．   
Q－meaSureisbasical）yanhdbnnLZtionRetrievaL（R）  
metHcbasedongradedrelevance［9］．However；byas－  
SigningcorrectnessLeveZstoanswerstrings（justlikeas－  
SigningreLevanceLeveLstodocumentsinIR）andde触－  
1nganSWerequivaLencecLassesfbrpenalisinglnC）usion  
Ofduplicatesintherankedlist，Q－meaSureCanbeap－  
PliedtoQA evaluation［7，8］・Thus，unlikeRR，Q－  
measure can handlemultiplecorrectansweTSaruian－  
SWerCOrTeCtneSSlevels．ThequestionishowQ－meaSure  
COmPareS tO RRin terms of reliability and useful－  
ness．TheAppendixcontainsthefbrmalde甫nitionof  
Q－rneaSureaSanmmetric．   
TheASKMiJapaneseQAsystem【6，7］wasusedto  
generatethefbllowing10runS（inorderofdescreasing  
MRR）fbrtheQAC2Subtasklwith195questions：   
1．Anoraclerun，withcorrYCtarL”erりpeSandcorl  
recEs岬POrtEngdocumentsglVen．Thisistherun  
TSB－A＋0ノ汀＋OSDdescribedin［7］．  
2．Anoraclerun，WithcorrectsupportingdocumenEs  
given．ThisisTSB－A＋OSDdescribedin［7］．  
50  
■5  
40  
ユS  
?????????????
00S  O t  叩rIomancod砧附●†℃Obれ  O†S  
Figure6．Swap rates／performance dif－  
ferencesfor QAC2Subtasklformalruns  
（c＝50）．   
ー62－  
Figure 7 shows the MRR va］ues of these10  
ASKMirunS eValuated uslng the o用cialanswer ne  
QAC2formalAnsTaskl＿040308．In terms ofR  
withtheSignTもst，69％ofthelO＊9／2＝＝45runpairs  
areslgnincantlydifferentatα＝0．01，andanadditiona1  
13％areslgn摘cantlydi触rentatα＝0．05．Notethat  
thjsresultisqulteSimilartothatfortheactualsubmit－  
tedrunS（SeeSection3）・Thus，althoughthisexperiment  
usesrunsgeneratedbyaslnglesystem，itmaybearea－  
SOnablemimicofatrueQAC2Subtasklenvironnent  
astherunSareaCtuallyquitedi晩rentfromeachother．   
Figure8showstheminorityィate／proportion－Of－ties  
CurVeSforRR，NQcorrect5，NQcorrectlandQィneasure，  
CalculatedbasedonthelOASKMirunS．TheQ－meaSure  
Valuesarecomputedbasedonanswercorrectnesslev－  
elsandequivalenceclassesthatwedevisedforQAC2  
as describedin［7，101，Bydefault，Q－meaSure uSeS  
thegalnValuesof3，2andlfbrS－COrTeCt，A－COrreCt  
and B－COrIYClanSWerS，reSPeCtively［8］．However，in  
OrdertoseparatetheefftctofintroducingcoTTeCtneSS  
levelsfromthatofhandlingmultiplecorTeCtanSWerS，  
Wehavealsothedthe”貝at”galnValueasslgnment，i．e．，  
卯れ（ぶ）＝那加（A）＝卯血（月）＝1（SeetheAp－  
Pendix），andthisisdenotedby“Ql：l：l”・Inaddition，  
Wehavetriedusing9ain（S）＝2，9ain（A）＝1．5and  
9ain（B）＝1，denotedby“Q2：1．5：1’’，Whichrepresents  
aga）nVa］ueassJgnmentinbetweenthedefau］tandthe  
椚atone．Itcanbeobservedthat：  
●Q2：l，5：1andRRareequallystable．Moreover，  
Ql：l：1is more stablethanthese two，While Q－  
measure（withdefau］tgainvalues）islessso．This  
meansthattoomuchemphasisontheanswercor－  
rectnessIevelshurtsstability，Whilehandlingmul－  
tiple correct answers improves stability. 
●Again，NQcorrect5andNQcorrectlarenotassta－  
bleasRR．   
The minority rates computed based on the 1010 
ASKMirunsis generallylowerthanthosecom－  
Putedbasedontheactualsubmittedrunsshownin  
Figure4．ThustheASKMirunSaregenerallyeas－  
iertodiscriminatethanthesubmittedrunS．  
Figures9andlOplottheswapratesagatnttheper－  
formance difftrence bins when c＝＝97and c＝＝ 50，  
respectively，Calcu］atedbasedonthe10ASKMirunS・  
Thble2interpretsthe病guresinawaysimi1arto’hblel・  
Bylookingatthelastcolumnofthistable，itcanbeob－  
SerVedthatthediscriminationpower（i．e．usefu1ness）of  
Q－meaSureiscomparabtetothatofRR，andthatNQcoト  
rect5andNQcorrectlarenotasgood．   
Tbsumup，there］iabilityofQ－meaSureisprobably  
COmParabletoRR，prOVidedthattoomuchemphasis  
OnanSWerCOrreCtneSSlevelsisavoided．Usinganswer  
corTeCtneSSlevelstendstohurtstability，Whilehandling  
rnultiplecorrectanswersimprovesit・  
0  2  ■  6  －  10  
t岬れ   
Figure7．QAC2SubtasklASKMiperfor・  
mances（MeanReciproca［Rank）・  
3．An oraclerun，With correctall∫WertWeS glVen・   
ThisisTSB－A＋OATdescribedin［7］．  
4．AformalrunactuaI］ysubmittedtoQAC2，Called   
TSB－A［7］．Thusthisisoneofthe25runSUSedin   
Section3．   
5．ThisisthesameasTSB－A，eXCePtthatthedoc－   
umentscoreparameter鳥wassettoOinsteadof   
＝阜7，10］．Thatis，thisrunignordthedocument   
SCOreSCOt77PLete抄：theanswerscoreswerecalcu－  
latedbasedonlyondistancesbetweenanswercan－   
didatesandquerytermswithirleaChdocument・  
6．Thisis the same as TSB・A，eXCePt that the   
Okapi侶M25parameterbwassettoOinsteadof   
thedefaultva］ueO．75fbrdocumentretHeva）［6］．   
This means that documen（Leng（h nomwLisation   
Wα∫∫廿・加あed柑  
7．ThisisthesameasTSB－A，eXCeptthatJhe＾nswer   
Fbrmulator，Whichtriestoeraseduplicatesinthe   
answerlist【6］，WaSSwitchedofr．Thisrunissimi－   
1artothenoAFrundescribedin［8】．  
8．ThisisthesameasTSB－A，eXCePtthatPseudo－   
Re］evance Fbedback（PRF）was activated［6】，uS－  
1ng（hetop10documentsand40expansionterms・   
Asthenumberof”relevant”（i．e．supporting）doc－   
umentsisgenera11ysmallinQAtestcollections，   
PRFactuallyhurtsdocumentrethevalp rfbrrnance   
andthe甫nalQAperfbrmance．  
9．ThisisthesameasTSB－A，eXCePtthatthecandi－   
datescoreparanleterPEwassettoOinsteadofthe   
defaultvalueO．1【6，7，10］．Thismeansthatthedis－   
タロ催e∫如川′eg乃d那WgrCd乃d血Jg∫αJld卯eり－Jどr〝ぴ   
weTeEgnDredcomplete＆：Onlythedocumentscores   
contributed tothe爺nalanswer scores（d Run   
No．5）．  
10．ThisisthesameasTSB－A，eXCePtthattop50doc－   
uments，insteadofthedefault10，areuSedfbrex－   
tractlngCandidateanswers・  
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1bble2．The＄enSitivityofmetric＄at95％confidenceIevelforQAC2SubtasklASKMiruns・  
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Figure9．Swap rates／performance dif・  
ferencesforQAC2SubtasklASKMiruns  
（c＝97）．  
Figure8．Minorityrate／proportionofties  
forQAC2Subta＄klASKMiruns（c＝97）．  
50  
4S  
●8  
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5 QAC2 Subtask2 FormalRuns：F・  
meaSure  
We触al］ytakeabrieflookattheformalrunSSubmit－  
tedtoQAC2Subtask2，Wheresystemswererequired  
toretumsets（i．e．unorderedlist）ofanswers．Theof一  
触ialmeasureusedfbrrankingsystemswasinstance－  
basedF－meaSure［13］・Thatis，inclusionofduplicate  
answersispenalised，justlikeQ－meaSuredoeswithan－  
SWerequivaJenceclassesfbrrzznkedlistsofanswers．For  
this“1isttask”，WeCannOtCOmputeanyalternativemet－  
rics（e．g．［5］）becauseonlytheF－meaSure Values，nOt  
theactualsystemoutput別es，areaVailabletous．Thus，  
WeSimplymeasurethereliabilityandusefulnessofF－  
measurebasedontheactualrunSSubmittedtoQAC2  
Subtask2二justtocheckthatF－meaSureWaSadequate  
fbrrankingthesubmittedsystems．   
FigurellshowstheMeanF－meaSureValuesfbrthe  
14runSSubmittedtoQAC2Subtask2．IntermsofF－  
??????
??）?】?〓????
00＄  01  
卵ItOm肌■d鵬bれ  
015  （）ヱ  
FigurelO．Swaprates／performance dif－  
ferencesforQAC2SubtasklASKMiruns  
（c＝＝50）．   
－64－  
measueWiththeSignTbst，63％ofthe14＊13／2＝91  
runpalrSareSlgniRcantlydifferentatα＝0・01，andan  
additional15％areslgni鮎antIydifftrentatα＝0．05．   
Figure12showstheminonty－rate／proportion－Of－ties  
CurVe fbrトmeasure based on the14submittedrunS．  
Figure13plotstheswaprateagalnSttheperfbrmance  
di触rencebinswhenc＝97．Tbble3interpretsFig－  
ure13：Thus，iftherunSSubmittedtoQAC2Subtask2  
aretobecompareduslngrOughlylOOquestions，One  
Shouldlookfordifftrencesofatleast18％ifhewants  
tobe95％col沌dent．Approximately60％ofthetotal  
COmParisonshavethisdifftrence，Whichissimilartothe  
SituationwithRRfbrSubtaskl．AsbothQAC2Sub～  
tasksland2actuallyusednearly200questions，mOre  
than70％oftherunPalrSmayinfacthavebeendistin－  
guishable．However，unlikeMRR，itisknownthatF－  
measureisextremelysensitivetothechangesinthelist  
Ofcorrectanswers（e．g．additionofnewlydiscovered  
COrreCtanSWerS）【5〕，andthisremainsaseriousprob］em．   
6 RelatedVVork  
Vborhees［13］hasusedtheswapratemeasurement  
forassess】ngthereliabilityofinstance－basedF－meaSure  
fbrlistquestionsandnuggeトbasedF－meaSurefbrde負－  
nitionalquestionsusedattheTREC2003QAtrack．Tb  
Ourknowledge，thepresentstudyis［hehrsttoaddress  
thereliabilityissuesfbrJ4paneseQAevaluation．   
For］R evaluatjon，Buckley andⅥ）Orhees［2］and  
Vborhees【14，15】furtherexp10itedtheirminorityrate  
and／orswapratemeasurementmethods．Sobort）抒【11］  
used the swap rate measurement for the TREC Web 
track，WhereReciprocalRankwasusedfortheKnown－  
Item Search task．While these studies considered rR  
metrjcswithbinL7r7relevanceonIy，WeareCurrentlyin－  
VeStigatlngthereliabilityofIRmetricsfbrgrvdedrel－  
evance，includingQ－meaSure，uSingtheNTCIRCL］R  
taskresults．  
7 Conclu．sionsamdFutureⅥわrk  
ThispapercomparedexistingQAevaluationmetrics  
usingtheNTCIR司QAC2JapaneseQAtasks什omthe  
ViewpolntOfreliabilityandusefulness．Ourmaincon－  
Clusionsare：  
●The什action ofquestions with a correct answer  
withinTbp5（NQcorTeCt5）andthatwithacorrect  
answeratRankl（NQcorrectl）a．renotasstab）eas  
ReciprocaIRank．   
・Q－meaSure，WhichcanhaJld］emultiplecorTeCtan・  
SWerSandanswercorrectness）evels，isasreliable  
andusefhlasRecipr∝alRank，prOVidedthatamEld  
galnVa）ueasslgnmentisused．Emphasisingan－  
SWerCOrreCtneSSlevelstendstohurtstability，While  
handlingmultiplecorrectanswersimprovesit・  
0  2 ‘ ¢  
岬  
Figurell．QAC2Subtask2form Irunp r・  
formances（MeanF・meaSure）．  
（?）???】????
ほ  
騨岬ー伽Or鵬†叫  
Figure12．Minorityrate／proportionofties  
forQAC2Subtask2formalruns（c＝97）．  
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Figure13・Swap ratesIperformance dif－  
ferencesforQAC2Subtask2formaIruns  
（c＝97）．  
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Thble3，ThesensitivityofF－meaSureat95％con†idenceleveIforQAC2Subtask2formaIruns  
（c＝＝97）．  
metnC   absolutedi仔   maxpeげomance  relativedi仔  ＃comparisons（OutOf9l，000）  
required  among28，000values  required   with required diff 
トmeasure   0．07   0．3979   18囁〉   62．2％   
Appemdix：Q－meaSure  
LetXdenotearelevance）eve］，andletgain（X）de－  
notethegatnvaLuefbrsuccessfullyretdevlnganX－  
re］evantdocument．Further，letLdenotethesizeofa  
givenrankedoutputandletX（r）denotetherelevan？e  
levelofthedocumentatRankr（≦L）．Then，thegaln  
atRankrisgivenby9（r）＝9ain（X（r））汀thedocu－  
mentatRankrisrelevant，andg（r）＝Oifitisnon－  
relevant．Thecumula［lvegaEnatRankrisglVen by  
cg（r）＝g（r）＋cg（r－1）わrr＞1andcg（1）＝タ（1）【4ユ・  
Inparticular，1etci9（r）denotethecumulativegainat  
Rank rfbran EdeaLrankedoutput．Forexample，an  
idealrankedoutputfbrtheNTCIRCLIRtasksshould  
havea］1theS－reLevantdocumentsatthetop，fb］lowed  
bya11A－reLevantdocuments，fblJowedbya11B－reLevant  
documents．   
WenowintroducethebonusedgainatRankr，Simply  
givenbyb9（r）＝9（r）＋1ifg（r）＞Oandbg（r）＝O  
ifg（r）＝0．Thus，thesystemreceivesanextrareward  
fbrf抽dingarelevantdocument・Then，thecumuLaTive  
bonusedgainatRankrisgivenbycb9（r）＝b9（r）＋  
cb9（r－1）fbrr＞1andcbg（1）＝b9（1）・Q－meaSureis  
de病nedas：  
［4］J哀rvelin，K．andKek註はinen，J・：CumulatedGain－  
BasedEvaluationofIRTbchniques，ACMThns－  
dC血那0乃J′押〃托αrわ柁ざy∫rどJ那，Ⅵ）1．20，No．4，  
PP．422－446，2002・  
【5］Kato，Te（al．：CharacterizationofList－TypeQues－  
tion Answehng anditsEvaluation Measures（in   
Japanese），］PSJS［GNotes，FT－76－16／NL－163－   
16，pp．115－122，20鋸．  
【6］S kai，TetaL．：ASKMi：AJapaneseQuestionAn－  
SWerlngSystembasedonSemanticRoleAnalysIS，  
尺以02（）04P仰Cβed玩g∫，pP．215－23l，200孔  
【7］Sakai，Tle（al．：Tbshiba ASKMiat NTCIR－4  
QAC2，N7uR－4PrDC edings，tOaPpear，2004．   
【8］Sakai，T：New Perfbrmance Metrics based on  
MultigradeRelevance：TheirApplicationtoQues－  
tionAnswenng，NTCm－4PrDCeedings，tOapPe叫  
ユ（X拘．   
【9］Sakai，T．：RankingtheNTCIRSystemsbasedon  
Multig adeRelevance，A［RS2004Prvceedings，tO  
appear，2004．  
【10］Sakai，TletaL：High－PrecisionSearchviaQues－  
tion AbstractionfbrJapanese QuestionAnswer－   
ing，JPSJSIGJVotes，Fl－76－19／NL－163－19，PP．139－  
146，2004．   
tll】Soboroff，Ⅰ．：OnEvaluatingWebSearchwithVtry  
FewRelevantDocuments，AC財S］GIR2004Prv－  
CegdJ乃g∫，pp．530－53l，2004．  
【12］Vborhees，E、M．and Buckley，C．：The E晩ct  
OfTbpicSetSizeonRetdevalExpedmentErTOr，  
AC〟∫JG描2002P和Ceぞd毎g∫，pP．316－323，200ヱ・  
【13］Ⅵ）Orhees，E．M．：Overview oftheTREC2003  
QuestionAnsweringTrack，T7eEC2003PTDCeed－   
1乃g∫、2004．   
【14］Ⅵ）Orhees，E．M．：Overview oftheTREC2003  
RobustRetrievalTrack，77WC2003PTDCeedings，  
2004．   
【15］Ⅵ）Orhees，E．M．：MeasuringIne触ctiveness，ACM  
∫JG描20銅P仰Cged毎g∫，pp．56Z－563，2∝軋  
Cわ9（r）  
帥eα肌＝去1左上叫）   
（3）  
C豆g（γ）＋γ   
whereRisthetotalnumberofrelevantdocumentsand  
そ8rel（r）＝1ifthedocumentatRankrisrelevantand  
ばreg（r）＝00thenvise．   
Q－meaSureisequaltooneifandonlyifasystemout－ 
Put（S．t・L≧R）isanidealone・Itisveryhighlycorre－  
latedwithTRECAveragePrecision［8，9］．   
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